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Background. Heterotopic ossification (HO) is the formation of mature bone in soft tissues. HO in the hip area can be 
a consequence of both injury to the nervous system and local trauma. After total hip arthroplasty HO develops in 30%  
of cases.

The aim of the study is to demonstrate a rare clinical case of a recurrence of HO in patient after a primary total hip 
arthroplasty, accompanied by ankylosing. 

Case presentation. A 32-year-old patient was admitted to the clinic for revision hip arthroplasty with a diagnosis «long-
standing dislocation of the right hip joint endoprosthesis head, heterotopic ossification» 3 years after dislocation. During 
the surgery, there were difficulties with the sciatic nerve dissection, as well as the structures of the endoprosthesis. 
We removed all the ossifications that obstructed the dislocation of the endoprosthesis. The patient had sciatic nerve 
neuropathy on the right lower limb with lesions of the fibular and tibial nerves on the background of edema. The patient 
was discharged on the 21st day. The presented clinical case is interesting because the patient’s relapse could be caused by 
a combination of various risk factors. Taking into account the fact that the injury was received as a result of an accident 
and the patient had a fracture of the bones of the contralateral shin, it could be the effect of a local hip injury that 
aggravated the process.

Conclusions. This clinical observation highlights the importance of preventing possible complications after surgery and 
maintaining feedback with patients, especially those belonging to the high-risk group. It is likely that with adequate 
prevention of the HO formation and timely reduction of dislocation, the problems described in the article after primary total 
hip arthroplasty could have been avoided.
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Рецидив гетеротопической оссификации в результате вывиха 
эндопротеза тазобедренного сустава:  
клинический случай
Г.А. Ефимов, М.А. Черкасов, М.Ю. Гончаров, Н.Н. Ефимов 

ФГБУ «Национальный медицинский исследовательский центр травматологии и ортопедии 
им. Р.Р. Вредена» Минздрава России, г. Санкт-Петербург, Россия

Актуальность. Гетеротопическая оссификация (ГО) — это формирование зрелой кости в мягких тканях.  
ГО в области тазобедренного сустава может быть следствием как повреждения нервной системы, так и локальной 
травмы. После тотального эндопротезирования тазобедренного сустава ГО развивается в 30% наблюдений.

Целью публикации является демонстрация редкого клинического наблюдения пациента с рецидивом ГО после 
сложного первичного эндопротезирования тазобедренного сустава, сопровождающимся анкилозированием. 

Описание случая. Пациент 32 лет поступил в клинику для ревизионного эндопротезирования тазобедренного су-
става с диагнозом «застарелый вывих головки эндопротеза правого тазобедренного сустава, гетеротопическая ос-
сификация» спустя 3 года после вывиха. Во время операции были сложности с выделением седалищного нерва, а 
также структур эндопротеза. Нами были удалены все оссификаты, которые препятствовали вывиху эндопротеза. 
У пациента наблюдалась невропатия седалищного нерва справа с поражением малоберцового и большеберцового 
нервов на фоне отека. Пациент был выписан на 21-й день. Представленный клинический случай интересен тем, что 
у пациента рецидив ГО мог быть обусловлен комбинацией различных факторов риска. С учетом того, что травма 
была получена в результате ДТП и у пациента имелся перелом костей контралатеральной голени, нельзя исключить 
эффект местной травмы тазобедренного сустава, усугубившей процесс.

Заключение. Данное клиническое наблюдение подчеркивает важность профилактики вероятных осложнений после 
операции и поддержания обратной связи с пациентами, особенно относящимися к группе высокого риска. Вполне 
вероятно, что при адекватной профилактике формирования ГО и своевременном вправлении вывиха описанных в 
статье проблем после первичного эндопротезирования удалось бы избежать.

Ключевые слова: гетеротопическая оссификация, эндопротезирование, вывих эндопротеза.
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BaCKground

Heterotopic ossification (HO) is defined as the 
formation of mature lamellar bone in soft tissues, 
usually between the muscles and the joint cap-
sule [1]. Neurogenic HO occurs following trauma 
to the brain and/or spinal cord. Specifically, af-
ter a craniocerebral injury, the appearance of foci 
of ectopic bone formation in areas around large 
joints is recorded in 10–23% of cases and in 40–
50% of cases after spinal cord injury. This path-
ological condition is detected in men 2.5 times 
more often than in women [2]. HO in the area of 
the hip joint can result from damage to the nerv-
ous system and local trauma [3, 4].

From 1980 to 1990, the incidence of HO 
reached 80%. Studies have reported the need for 
prophylactic treatment in the postoperative pe-
riod with nonsteroidal anti-inflammatory drugs 
(NSAIDs) [5, 6].

The anatomical and morphological classifica-
tion of HO, proposed by Brooker et al. [7], is the 
most popular in the world:

Class 1 implies islets of bone in the soft tis-
sues around the thigh.

Class 2 implies bone spurs originating from 
the pelvis or proximal femur, with at least 1 cm 
between opposite surfaces of the bones.

Class 3 implies bone spurs originating from 
the pelvis or proximal femur, reducing the dis-
tance between opposite surfaces of the bone to 
less than 1 cm.

Class 4 implies obvious ankylosis of the hip 
bones.

The case described herein belongs to class 4 
according to this classification.

This study aimed to demonstrate a rare clini-
cal case of a patient with recurrent HO following 

complex primary hip arthroplasty, accompanied 
by ankylosis.

Case report
A 32-year-old man (weight, 76 kg; height, 176 
cm; BMI, 24) was admitted to the clinic in March 
2021 for a scheduled surgical treatment and com-
plaints of recurrent pain in the right hip joint, 
lameness, and severely limited joint range of 
motion.

The anamnesis revealed that in 2008, the pa-
tient sustained multiple injuries during a traffic 
accident, namely, an open fracture of both bones 
of the left lower leg and an open craniocerebral 
injury. At the primary healthcare facility, cranial 
trepanation, primary surgical treatment of the 
left leg wound, plaster casting of the fracture 
were performed. The patient was in a coma for 
1 month. After regaining consciousness, the pa-
tient demonstrated limited mobility in the right 
hip joint and a general decrease in sensitivity ac-
cording to the hemitype in the right half of the 
body. Within 10 years, the pain syndrome and 
limited range of motion in the right hip joint pro-
gressed. Figure 1a presents a radiograph of the 
right hip joint, performed in 2018, in a state of 
ankylosis in presence of HO.

In August 2018, the patient underwent to-
tal right hip arthroplasty (Zimmer Trilogy IT/
CLS-Spotorno), with a sliding pairing of metal-
crosslink polyethylene, head 36/−3 mm) (Fig. 1b).

The patient was discharged from the clinic 
without complications, but within 10 days after 
the intervention, when sitting down on a bench, 
he noted a painful displacement in the joint area, 
which led to the impaired support ability of the 
extremity. The patient did not seek medical help 
and continued to walk with elbow crutches. Later, 
in a scheduled follow-up, he visited a traumatol-
ogist-orthopedist at the primary healthcare fa-
cility where a long-standing dislocation of the 
endoprosthesis head was detected, and revision 
arthroplasty was recommended.

Fig. 1. X-rays of the right hip joint: a — before the 
first total hip arthroplasty; b — after surgery

а b
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In March 2021, the patient was admitted to the 
clinic of the Vreden Center of Traumatology and 
Orthopedics. Upon admission, the patient walked 
using a one-elbow crutch and had severe lameness 
on the right lower limb. Movements in the right 
hip joint were minimal (reciprocating) and pain-
less; the right hip was in a fixed external rotation 
of approximately 35°. The relative shortening of 
the right lower limb was 2.5 cm, and the axial load 
was not painful. The right hip function scored 27 
of 48 points according to the Oxford Hip Score 
(OHS). The patient also noted a gradual decrease 
in the sensitivity of the skin of the right lower limb 
in comparison with the opposite side during the 
last 6 months. Before the surgery, a neurologist in 
the hospital diagnosed the patient with post-trau-
matic encephalopathy, which was a consequence 
of a polytrauma from 2008, craniotomy without 
convulsive readiness, right-sided moderate hemi-
paresis, and more severe states of the lower limb. 
The patient’s expectations from surgical treat-
ment corresponded to 43 points according to the 
hip replacement expectation survey.

Additional clinical examination based on ra-
diographs revealed dislocation of the endopros-
thesis head with the formation of a bone bed of 
heterotopic ossificates at the anterosuperior edge 
of the acetabular component, and no signs of loos-
ening of the components were noted (Fig. 2).

According to computed tomography (CT), the 
acetabular component orientation was 47° of the 
frontal inclination and 20° of anteversion, the 
femoral component anteversion was 54°, and the 
combined version of the components was 101°.

After ruling out the infectious process, the 
patient underwent re-endoprosthetics. During 

the access, the femoral abduction apparatus was 
moderately thinned, with signs of partial cicatri-
cial degeneration of the musculus gluteus me-
dius, but without significant defects. A combi-
nation of transgluteal and posterior approaches 
was used to resect the heterotopic ossificates. 
When performing a transgluteal approach, a 
bone bed was exposed around the endoprosthesis 
head located at the anterior–superior edge of the 
acetabulum. The bone bed was opened to mobi-
lize the endoprosthesis head (Fig. 3 a,b). Then, 
through the posterior approach, the ossificates 
protruding above the posterior edge of the ace-
tabulum and in the area of the sciatic nerve were 
visualized (Fig. 3c).

The sciatic nerve was also ossified. Resection 
of the ossificates around the nerve, extended re-
lease of the proximal femur, and resection of het-
erotopic ossificates capable of causing bone-to-
bone or component-to-bone impingement were 
performed.

After the detection of the cavity edges, the an-
ti-luxation visor of the liner was oriented posteri-
orly, despite the excessive combined anteversion 
of the components. The initial plan of the surgery 
included the implantation of a dual-mobility com-
ponent in a well-fixed cup using bone cement; 
however, this approach was discarded due to the 
excessive tension on the soft tissues, which caused 
difficulties in repositioning the 36-mm provision-
al heads. After the implantation of a new Zimmer 
Continuum Longevity liner into the cup-locking 
mechanism with anti-luxation visor orientation 
anterosuperiorly and implantation of the Zimmer 
VerSys 36/+0 mm head (next size compared with 
the removed head), a sufficient joint range of 

Fig. 2. X-ray of the pelvis at admission: dislocation  
of the endoprosthesis head the with the formation of a bone 
bed of heterotopic ossifications at the anterosuperior edge 
of the acetabulum component, no signs of loosening  
of the endoprosthesis components
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motion was obtained before impingement. Hip 
joint flexion was achieved at 60°, and the patient 
retained the soft tissue component of the con-
tracture. Dislocation of the endoprosthesis after 
reduction was not observed (Fig. 4). The interven-
tion duration was 4 h and 5 min, and the intraop-
erative blood loss was 700 ml.

After the surgery, the patient noted the ab-
sence of the active dorsiflexion of the right foot 
and impaired sensation along the anterolateral 
surface of the thigh. According to the neurolo-
gist, there was neuropathy of the sciatic nerve on 
the right foot and damage to the peroneal nerve 
and tibial nerve associated with edema. The pa-

tient received drug therapy and physiotherapy 
(myorhythm stimulation and magnetotherapy). 
During the hospitalization, an improvement was 
achieved in the form of paresthesias in the right 
foot. The patient was verticalized on day 2 after 
surgery.

The postoperative wound healed by primary 
intention. The patient was discharged for out-
patient treatment on day 21 with recommenda-
tions to measure the load on the operated limb 
and to use crutches for 6 weeks and then for up 
to 6 months with the help of a cane. Antibiotic 
prophylaxis and thromboprophylaxis were per-
formed according to local protocols. As a medical 
prevention of HO, the patient received celecoxib 
200 mg orally two times a day from the day of 
surgery for 4 weeks.

After 5 months, the patient was interviewed 
remotely. The OHS functional status of the joint 
was assessed as 39 of 48 points. Over the past 
period, the patient had an unexpressed improve-
ment in the state of the sciatic nerve, and active 
dorsiflexion of the foot is possible to a limited 
extent. The patient is generally satisfied with the 
treatment; at the time of the survey, he walked 
without additional support and did not experi-
ence significant difficulties in walking and taking 
care of himself.

Fig. 3. Stages of the surgery:  
a — dissection of ossifications around the head  
of the endoprosthesis;  
b — removal of ossifications around the dislocated 
head of the endoprosthesis;  
c — visualization of ossifications

а b

с

Fig. 4. X-ray of the pelvis after revision surgery
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disCussion
In patients with a history of spinal cord injury, 
HO usually develops distal to the injury level, 
most commonly around the hip joint. HO in small 
joints is rare [8]. Patients with cognitive impair-
ment, tracheostomy, pneumonia, and/or urinary 
tract infections are at higher risk of HO [9].

The clinical presentation of HO in the initial 
stages is nonspecific. Many HO cases are asymp-
tomatic, and patients may complain of inflamma-
tion, including pain, edema, erythema, and fever, 
and limited joint range of motion, which appears 
at any time, for a period of 3–12 weeks, after the 
triggering event; and in the future, ankylosis of 
the joint may form [10, 11].

Radiation studies, mainly radiography and 
CT, are the gold standard for diagnosing HO [12]. 
However, their disadvantage is the inability to de-
tect calcifications earlier than 6 weeks after a trig-
gering injury [8]. Clinicians often perform standard 
radiography followed by a tree-phase bone scan 
to confirm the diagnosis of HO and establish the 
extent and metabolic activity of this ossifying le-
sion. A three-phase bone scintigraphy is the most 
sensitive method for detecting HO, and diagnos-
tics is already possible 2.5 weeks after the injury 
[8, 13]. The method is also effective for monitoring 
the progression of HO and determining the appro-
priate time for surgical intervention. Bone activity 
during scanning usually reaches its maximum sev-
eral months after the triggering event and returns 
to baseline after 12 months. Differential diagnos-
tics of HO implies ruling out of conditions such as 
tumor calcification, osteosarcoma, or dystrophic 
calcification [10].

Two main approaches are recommended to 
the treatment of HO in the hip area: isolated re-
section of ossifications and resection in combi-
nation with arthroplasty. The choice of a method 
depends on the location and size of the ossifi-
cations and extent of joint damage. Most often, 
the treatment approach is determined intraop-
eratively. If possible, resection of ossificates is 
performed. If the main sources of blood supply 
to the femoral head are affected, total hip arthro-
plasty is performed [14].

When choosing resection, the technique dif-
fers from oncological one, as only ossificates 
that cause limitation of mobility and compres-
sion of blood vessels or nerves should be re-

moved. Exhaustive resection may increase the 
risk of recurrence and injury rate of the surgery. 
Arthroplasty is highly effective; however, even 
for experienced surgeons, these patients require 
experience, knowledge of the pathology charac-
teristics, possibilities of additional diagnostics 
and technical support for surgeries, and an indi-
vidualized program of rehabilitation and relapse 
prevention.

The presented clinical case is interesting in 
that the HO recurrence could be due to a combi-
nation of various risk factors. Moreover, consid-
ering the injury was sustained following a road 
traffic incident and the patient had a fracture of 
the contralateral tibia, the effect of a local injury 
of the hip joint, which aggravated the process, 
cannot be excluded. Total hip arthroplasty per-
formed on the patient in 2018 was also associated 
with a high risk of HO recurrence. The incidence 
of HO after hip arthroplasty according to the lit-
erature is 30% [3]. However, circumstances such 
as joint ankylosis and history of HO are consid-
ered high risk factors for the formation of ossifi-
cates [18]. In addition, in the early postoperative 
period, the patient had a dislocation of the endo-
prosthesis head, which in itself is a significant in-
jury and is accompanied by hematoma formation. 
Finally, according to the patient, no HO prophy-
laxis was performed at that moment, despite the 
high risk of its formation. On the contrary, the 
formation of a supporting bone bed around the 
endoprosthesis head allowed the patient to walk 
with a load on the operated limb in the presence 
of dislocation. As for the development of the en-
doprosthesis head dislocation, the patient also 
belonged to the high risk group because of nerv-
ous system pathology.

Notably, primary arthroplasty was performed 
for the hip joint ankylosis that existed for 10 
years. In this situation, the risk of joint instabil-
ity increases due to inadequate tension of the 
soft tissues and dysfunction of the abductor ap-
paratus of the thigh, which is the main soft tissue 
stabilizer [15].

To prevent dislocations during primary ar-
throplasty, two of the available options for me-
chanical stabilization were used, namely, a large-
diameter sliding pair (36 mm) and an insert with 
an anti-luxation roller. However, the posterior 
orientation of the anti-luxation ridge, despite 
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the achieved excessive combined anteversion of 
the components (i.e., in the zone of potential im-
pingement of the neck-liner), indicates technical 
difficulties in arthroplasty, specifically a disori-
entation of the acetabular component in pres-
ence of HO along the acetabulum perimeter. At 
the time of re-endoprosthetics, the priority tasks 
were the prevention of HO recurrence and relapse 
of instability. Initially, we did not aim to remove 
all ossificates; however, to achieve joint mobility, 
almost everything had to be excised.

For HO prevention, localized radiation 
therapy is generally used [11], as well as drug 
therapy using corticosteroids (prednisone and 
dexamethasone) and NSAIDs (aspirin, indometh-
acin, a specific COX-2 inhibitor, and celecoxib). 
Bisphosphonates are often the drug of choice in 
the later stages of HO, when dense bone forma-
tion has already started [16]. In this case, celecox-
ib was prescribed to the patient, as it has similar 
efficacy to indomethacin with less side effects 
during the long-term intake [17]. Further, in the 
hospital stage, joint punctures were repeatedly 
performed to evacuate the hematoma.

Regarding joint stability, re-arthroplasty for 
dislocations is associated with a high risk of re-
currence if the components, particularly the ac-
etabular component, are preserved [18]. In the 
presented case, an attempt to revise the acetabu-
lar or femoral component would be associated 
with a greater injury rate of the intervention, 
which would aggravate the risk of HO recurrence 
and introduce additional risks of loosening the 
newly installed components. The installation of a 
dual-mobility cup using the cement technique in 
a well-fixed acetabular component is described 
as an effective technique that not only prevents 
dislocation due to the diameter of the sliding pair 
but also changes partially the mutual arrange-
ment of the components [19, 20]. However, in the 
present case, tissue tension after bringing the 
hip down did not allow the reduction of a large-
diameter system, and additional releases would 
be associated with the risk of detachment of key 
structures and the formation of an even larger 
cavity filled with hematoma. On the contrary, 
the limitation of the joint range of motion due 
to the soft tissue component of the contracture 
prevented the patient from performing danger-
ous movements until the formation of a dense 
pseudocapsule, which could lead to dislocation.

ConCLusions

This clinical case emphasizes the importance of 
preventing possible complications of surgery and 
maintaining feedback with patients, especially 
those in the high risk group. Adequate preven-
tion of HO formation and timely reduction of 
the dislocation could avoid the aforementioned 
problems after primary arthroplasty.
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